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FOREWORD 


Tnis report details the performance of the payload system during 


the operational phase of the BD 122: Test Vehicle 1630. 


Lockheed Missiles and Space Company has the responsibility for 
evaluating payload performance under the Level of Effort and "J" 
System contracts. 

This document is the final payload test and performance eveluation 


report for Missions 1033-1 and. 1033-2 which was launched on 24 May 1966. 
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A deactivate Sequence was perforned with both Anetiunents. oe 
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“The stellar/Index:« camere operated: eatiefactority thrdughout, the A 
phase with normal - ‘camera’ slewing during’ the cut and: wrap ‘operation. 
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FIV 1630 was an ieee (601-8): and wtalizea an 1 improved. Thar booster, hope 
(s/n 469). ‘The vehicle had the capability. for "dual recovery" and dew, 
activate/reactivate. The Agens/payload systen ore tami. first, in orbit: 
configuration. ‘This was the first vehicle to. operationally employ the -. os 


orbitel-adjust-system (OAS), - The vebiele’ ‘carried a ordtt-adjust, rockets _ ve - . 
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OAS rocket No. 1 was enabled and suceessrutly ‘tiyed. on pass 107 ‘ine : ee 
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achieved.. The: remaining three firings‘ were ‘actompli shed. after second - 
recovery on Revs 18h and 192. 40 three firings were satisfactory. 
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‘temperature range : capability: (500% ‘vs 250%) on te BRR set ee ee a ee ee 
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mission with the feactivate/reactivate capability not Being utilized, 1° oo ; 
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resulted in achieving the desired orbit. A short tn the. vehicle telemetry 
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. Both panerante coneras éperated: eat istactorily throughout the flight. ° 
Averaze cycle rates. on both instruments, Aeviated ‘from- ‘the pe a cali- 
_ brated ‘values by less than 1. Of. 
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. the- -t and -2 Steltar/Index cameres, ameratet 1 nommeLay throughout the 
se flight. a 


The clock, instrumentation, comand, ‘and ‘the pressure make-up system 
funct ioned properly: throughout the right. 
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The therm environment of this mission vas crproximtely ‘20% higher 


then Predicted. ‘ 
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Both’ ‘the <1 and “2 pecovery. aystens: were miccensbutiy cancers’ bid air 
“eatch on Revs 82 and 178 respectively. 
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Canara system dynamics + were normal throughout. the -1. and -2. nicsions. 
‘The film transport of both camera systems were normal. Cycle rate’ data 
(Table 3-1) indicates that the camera systems were generally less than 1% 


fast from the calibrated. systems value. 


The Master and Slave. instruments 
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The following changes vere required to’ maintain Wh h control of dese 

than 5% throughout the mission. The v/a: ramp, amplitude, and delay oe 

time were ‘changed on Rev 5 to compensate the actual. orbit: achieved. . 

The V/h ramp and delay time were changed ’ on Rev 30 to compensate 

normal perigee shift.: The v/h. delay. time vas “changed on Rev 11) . oe 

compensate the period ‘and perigee change due to the OAB firing. ‘The 

V/h ramp and delay time were changed c on ‘Rev Ua to compensate normal 8 

orbit decay. s Bie te 2 ; 
ee STELLAR/HDEX CAMERA. OPERATION 7 = a. pane - acl os ee 
The -1 Stellar/Index camera operation was ‘noteay throughout ‘the mission 
with asanmaid saiaerasaphcers, proper metering and shutter operation. 


The -2 Steliar/Tndex camera operation + was also normal throughout the i ee 
; mission with no ‘abnormalities noted’ by telemetry. ; | 
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The instrumentation end: iecgeaind vaits. cperaved satisfactorily tarotighaut 
the -l1 and -2 missions with no abnormalities evident. The mono delay time . 
was within the specified tolerance and. eperated satisfactorily: . 
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y ee , SRV #718 was peceived at ‘ie. on 11 October 1965. “The _ receiving | 
ee 4 _ . weight was .1K6.2 pounds. After modification and the ‘incorporation re 
2 7 outstanding B. 0.1 s the capsule. was delivered to systems. test for meting 
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ee to the J-33 cde 8 a ee 
: The ean was chipped to. YAFB on 5 May. 1966. 


: wager ot we, The -2 recovery eysten was successfully. recovered by air eatch on. 
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Rev. 178, " June 1966 at 0207.2." The impact “point was “ appraxinatély. — 
11 N.M. north of the ial et inipact ae So tes - 


| ' Predicted Tnpact eS an. 3" 4/159° eetN 
a Actual Impact 25° 12.0" n/159° 20.0! a 


When’ separation occurred, the separation’ monitor failed to indicate 
Sage. “the capsule off condition. | This anomaly : was attributed to.e a bad separation 
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: switch. : . : : : 


“It was reported by the recovery eircartt that the flashing light was 


inoperative’ a = mo .. : : = = “4 an co ° s aot ety : 
, . S : . , aa? : . . : 7 : ~ , - é zi . 
The condition of the recovered capsule was : satisfactory, with pa 
limited to normal paint blistering due to the re-entry environment. 
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es MISSION 1033-2 
ee : ae - teh ~ : > er 
. ‘ Cad . , : bs a> or < 7 1 ‘ 
ae : RECOVERY SEQUENCE GF EVENTS - - =~ - : 
a. 4 - Bwent sg eS ite Time (Seconds) Be. og 
oo, en a ee Actual” a2 Nominal 5 
a ‘Am t= 76.95 Tm 8,f3 . 
“Transfer _ 2.00 “2.0 3 + 0. a 
Mectrical 1 Disconnect TT EO 85 ~: 7. Os o00'! +:9.430 
Ei: ectgriee. <n gsk a tee keer eR Seg ae a seh nck <: na. ‘we Sank; ee Sores ge seine. i 
OE oe 2 ‘ Separation - as le : oars - | . 
**Spin 835 364 $0.30 
Re Retro ES pga oe ote passcode or 
; : : ee 5 - 4d i aa 2. . : ° ; 7 ek ane ve : ! 
Despin Re N/A.-: >. 10:75 0.59 
T/c Separation : | |, 1.5 : 0,15 
#**"G" Suitch Open _ Rs gg, ea 
“Paractiute Cover ore NA 3h.0 + ‘0.08 oe 
Drogue Chute Deployed ~_ . ae R/A | 0.63 2 0. 08 a 
Main Chute Bag Separates == > WA? ” 0,25 + is: : | 
Main Chute Deployed oO B/R 2 FOZ 
Main Chute Disreef ; N/A. | kg 0.80 © ; 
** From Electrical Disconnect ae ee fe ee ae ty Stee we ae 
: 44* From Retro | BOONE og, ay eres ae 
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. The ‘thage quality ‘obtatied during both . missions’ vat “good despite the 
high occurrence of atmospheric haze. as noted, on the Index. photogrephy. 

The MIP (85) frames were from the forward ‘looking instrument on’ ascending 
passes. The user commented on the ascending: photography ‘being: better than 
that usually encountered. «The reasons for this observation vas probably 
the near circular orbit, which provides equal photo. Beale ‘on ascending and 
descending aan and the variation in rr Jighting . on the capheg ane 


The selection of the Wratten 21 filter, rather than the 23k, or 25, on 
the master camera.was propitious pince n 208 of the underepiposure: vas reportes 
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The heeteon cameras on the sun side of the vehicle vere severely veiled 
and unusable. The condition existed on the master camere, frame pass Dl | 


to A-114- and on the alave: throughout both stssfons. . THLb' “veiking has been: m os 


prevalent on recent missions and ‘possible contributory factors ‘such as beta 


angle, orbit inclination and bardware changes are being correlated. 7 


On both cameras throughout, the mission. a variation of, image quality 


‘across the format was évident under magnification. A higher: (20°F) than 


normal thermal environment could have caused. the focus shift. The orbit 
inclination required a “"dog-leg” in the ascent: ‘trajectory which may have 
mera the thermal eoatror si patterns : 
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ot _ 2 SECTION eo: 
| ++ MISSION. 1033 STELLAR-JNDEX CAMERAS. | 
COMPONENT ASSIGNMENT aoe : 


‘Camera 


Index Reseau 


Stellar. ieseau ae ia 
Stellar Camera Lens 


Stellar Camera: 


Lens | | 
Exposure ‘Time ot be Tay ee 
Filter Type a = 
Film Type eee 
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C. POST FLIGHT EVALUATION 


The -1 stellar/Index camera opérated properly throughout the mission. 
The 430 frames returned by each unit were of generally good. quality, with 


no corona or static observed. 


Steller flare level was low. Most images appeared slightly elongated 
or doubled, but usable, with over fifteen stars present on each frame. 
Minor degradation was caused by @ continuous Longitudinal abrasion located . 
outside the format, occasional pressure marks, and lateral emulsion cracks - 


.on the last three feet. Images aa unidentified foreign parce were 


present oni five early ‘frames. x a ore a ee IBS roe 
No anomalies were cated for the index material. 


The “2 Stellar camera shitter intermittently failed ro open. daring, 
rim transport. This delay in closing was due to excessivé internal‘ 


‘friction in the shutter. Subsequent camera systems are to be equipped 
with Se rongey shutter ates epErere 


The -2 stellar images appear as oda qoaitiparaticans "isabe were over 
20 stellar images per frame and the RASPES of the mission record was 


usable. 


The -2 Stellar/Index film was exhausted before the end of the _pah “camera” 
‘photography . It was: discovered. that the films had been cut -by the. hot wire. 
cutter at the “arm” command before the normal film slewing to the recovery 
bucket. Corrective action has been taken in the electrical eireuit to 


‘prevent. this premature cut. . 


The percentage of clear terrain frames on the 1 mission vas ais and. 
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SECTION 8 - 
PANORAMIC CAMERA EXPOSURE 


The exposure condition for both the panoramic cameras _were a” 0.200 
inch wide slit and Wratten a1. filter. These conditions place the nopine) 
exposure between the intermediate and full level processing curves as 
published for 3404 emulsion. _ 





The illumination conditions during the mission vere relatively constant» 
The frequency distributions of the solar elevations and solar azimuths en- 
countered during the photographic operations are shown in Figures 6&1 ta 
8h. ‘ ney ts -: “. wer Me (aor, : it ca “8 oo. 0 ie *- ° 


The nominal exposure’ times aré shown as a function of latitude for 
passes Dl, D 56, D 120 ana A 176 in Figures 8-5 to 8-8. The predicted 
level of processing for the original negative is based dn ‘the in-flight 
performance estimate and is tabulated below with the processing levels | 


- reported - ; 
Mission Camera” : | | $ Primary % Intermediate’ % Full 
1033-1 FWD:: Predicted *- , O 89° “ig 
Reported - 2° , 3 "OF 
1033-1 AFT Predicted 0 | 10. =~=——« 90 
, - “Reported | - 7 85 —. 8 89.5 
1033-2 = FWD Predicted _ . 0 . Bh 16 
| | Reported = sii 0 tL 
1033-2 AFT Predicted’ "9 ayo 86 
: Reported 0030 1 AT 1 95 
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SECTION 9 


"DIFFUSE DENSITY MEASUREMENTS 
The diffuse density measurements made by APSPPY were computer sorted 
at A/P to permit analysis of the density ranges encountered at the three 
processing levels. A study of ‘sorting techniques showed that no absolute. 


method was available to separate the density values as the accuracy of the 
' Processing History publishe 
cessing transition phases are not accounted for. The sorting technique 


appears rather low and pro- 





selected uses the base’ plus | fog density verse, where measurenents up to 


“oO. 09 density are ‘considered ‘ag. having received. Primary “processing, 0.10 "°° 
to 0.17 as Intermediate and above -0.17 density as Full. The percentage 

of original negative that was: processed at each level, based on the. com 

_ puter sort, ‘is tabulated below with the predicted and reported processing 
percentages. 





Migsion Camera. _. +. ,. Primary Intermediate Full - | 
1033-1 FWD Predicted § 0 ~~ 89 11 
Reported °° 0 | 3. oT 

= _ Computed . 0 2 98 
- 1033-1 «AFT. «Predicted «= #0 








My ; oo A 
1033-2 FWD Predicted 0 
| sy Reported fs 13. 
“Computed ON, 
1033-2 . AFT Predicted 222 O70 0. Be 
Compu tea * 79° 
“a Slag FOR gts au fists aie 
The tabulations 5 te" toni: 'tref ney” at: 
and 1033-2 are included in Appendix Aj mena ‘hr: yee tthe eremhteat ~ 
presentation of. thd density, distribution sie s pompiter eteesans in Appendix J AS 
ase e x s ge Ze Re. 
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OA ‘summary of the processing. and exposure analysis 4s ‘abo. in. 
Table 9-1. The terrain D-Min. criteria, (range) for proper exposure 
and processing is 0. 4O to 0.90 density units. The area measured ee 
_ for D-Min is selected subjectively ane is not Beceener the absolute 
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oo in the photography. 
A density range chart, Figure 9-1, is ‘included in this one: 


: This type of chart for Missions 1004 to 1631 is dneluded in the a/t 
final report for Mission 1031. . 
"4 _ These charts are produced from the same density measurements 
ee _ Brevaous sy mentioned in this section.’ The computer produced the mean, - 
‘Wows dian and range figures for the various processing levels used. The «© =~ - 





chart inetludes the number of frames (samples) in which the density 
measurements were made. _These measurements are made e Pg arama 
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The microdensitometer slit used w ARSrEr and 









1 micron by 80 microns. Bos i ee 
Mission Camera. ‘ oe: “apgppe > 63 
1033-1 FWD oe ee 
1033-1 APP gett 
1033-2 FWD —— “90° 
1033-2 AFT. fo GR sc vahgpaatil 
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The details of the measurement, and computing techniques, eenea Cn aaa 
measured and target locations are fully:. reported in the  gyadiint 4 ) report zs 
published by AFSPPF and are not normally included: iat ‘this reports nd, Bias 

' The ground resolution determined from the average AFSPPE wor /a 
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